uicide is the tenth most common cause of death in the United States. 1 The annual age-adjusted rate of suicide mortality in the United States is 11.8 per 100 000, 1 and the rate of nonfatal lifetime serious suicide attempts is approximately 1800 per 100 000. CONCLUSIONS AND RELEVANCE There is a need for increased awareness of suicide risk in individuals with certain noncancer pain diagnoses, in particular back pain, migraine, and psychogenic pain.
bias. Also, in a case-control study of suicide in individuals older than 65 years, Juurlink and colleagues 23 found that having pain rated as moderate or severe was associated with a greater risk of suicide and that the total number of physical health problems (including pain) was associated with significant risk of suicide mortality. The extent to which suicide is associated with specific pain conditions has received limited attention. Few studies allow for the comparison between types of self-reported pain and suicidal thoughts and nonfatal suicide attempts. These have found that suicide ideation, plans, and nonfatal attempts are more consistently associated with pain such as headaches and migraines than with pain such as arthritis. [9] [10] [11] In addition, migraines 14 and abdominal pain [24] [25] [26] have been associated with nonfatal suicide attempts after controlling for concomitant psychiatric problems. Studies of single pain conditions have reported positive associations between fibromyalgia and suicide death, 18 and a study 19 of Finnish farmers highlighted the potential importance of back pain as a risk factor for suicide. However, despite the fact that the literature contains several studies linking risk of suicide attempt or death to specific pain conditions, comparisons of the risks associated with these pain conditions is difficult because of differences in study designs, pain measures, and the populations examined. More information is needed to identify the specific pain conditions that are associated with the greatest risk for suicide. This study used data from a large national sample of individuals who received services in the Department of Veterans Affairs (VA) Healthcare System, the Veterans Health Administration (VHA), to evaluate associations between painrelated clinical diagnoses (arthritis, back pain, migraine, headache or tension headache, psychogenic pain, neuropathy, and fibromyalgia) and suicide.
Methods

Study Population
The study population included all individuals who received services in the VHA during fiscal year 2005 (FY05) ( October 1, 2004 -September 30, 2005 ) and who were alive at the start of FY06 (N = 4 863 086). Death from suicide was ascertained for all cohort members during the next 3 years (FY06, FY07, and FY08). This project received approval from the Ann Arbor VA Human Subjects Committee.
Data Sources
Data from the VA National Patient Care Database were linked to data from the Centers for Disease Control and Prevention's National Death Index (NDI). The National Patient Care Database was used to identify all individuals who used any VHA inpatient, residential, or outpatient services in FY05 nationally. In addition to information on treatment use, the National Patient Care Database includes demographic characteristics and clinical diagnoses for all treatment contacts of patients seen anywhere in the VHA. The NDI contains data on date and cause of death for US decedents. Prior research 27 indicates that, compared with other population-level sources of mortality data, the NDI has the greatest sensitivity in determining vital status. 33 For greater specificity, headache was divided into 2 categories: (1) migraine and (2) headache or tension headache. In addition, the analyses examined neuropathy, fibromyalgia, and psychogenic pain. These 3 conditions were selected because of either their relatively high prevalence within the VA (neuropathy), their previously established association with suicidal behaviors in the literature (migraine 14 ) , and/or the association of these or similar conditions with other mental health conditions with a previously established association with suicide (fibromyalgia and psychogenic pain [34] [35] [36] [37] ). 
Covariates
Statistical Analysis
All analyses were based on the closed cohort, defined as individuals who used VHA services in FY05 and were alive at the start of FY06. Because of the large sample size, P < .01 was used to indicate statistical significance and to emphasize effect sizes. A series of proportional hazards regression models yielded adjusted hazard ratios (HRs) to estimate the risk of suicide for each pain condition after adjusting for age group and sex, as well as the 99% CI for each estimate. A second series of proportional hazards regression models examined the risk of suicide for each pain condition after adjusting for age group, sex, and concomitant psychiatric conditions. Covariance sandwich estimators were used in all models to adjust for the clustered nature of the data, with patients nested within VHA facilities. Table 3 describes the association between pain conditions and suicide mortality after controlling for age, sex, and Charlson score as well as psychiatric diagnoses (substance use disorders, bipolar disorder, depression, anxiety, posttraumatic stress disorder, and schizophrenia). After controlling for these psychiatric comorbidities, back pain (HR, 1.13; 99% CI, 1.03-1.24), migraine (1.34; 1.02-1.77), and psychogenic pain (1.58; 1.11-2.26) continued to be associated with an increased risk of suicide. The associations of other diagnoses with suicide were no longer statistically significant.
Results
A series of supplementary analyses examined the impact of the number of pain conditions as well as the methods of suicide in patients with pain. First, guided by the finding of Juurlink et al 23 that concomitant physical problems were associated with suicide, we examined the relative impact of different pain conditions in models that included age, sex, Charlson score, and concomitant psychiatric conditions and then 
Research Original Investigation
The results of this analysis were broadly similar to those reported within Table 3 . Specifically, only back pain, migraine, and psychogenic pain were significantly associated with increased risk for suicide in this model. Using a count of the number of pain conditions, we found that 46.9% (n = 2 281 059) of the sample had no pain conditions, 33.2% (n = 1 616 542) had only 1 pain condition, and 19.8% (n = 965 485) had 2 or more pain conditions. We then ran models that controlled for age, sex, and Charlson score as well as additional models that controlled for age, sex, Charlson score, and concomitant psychiatric conditions to examine the impact of count of pain conditions (coded as 0, 1, or ≥2) on risk of suicide. In none of these models was the relationship between number of pain conditions and suicide significant. To better understand the findings related to psychogenic pain, we examined the percentage of patients who had another pain condition. These results indicate that 95.6% (17 349 of 18 145) of those who had psychogenic pain also had diagnoses of 1 or more additional pain conditions. Overall, in patients with a pain condition who died by suicide (n = 2838), the 2 most common methods of suicide were firearms (67.9% [1928] ) and poisoning (16.6% [472]). Examining just pain conditions that were associated with suicide risk in the fully adjusted models in Table 3 
Discussion
This study sought to examine the associations of specific noncancer pain conditions with risk of suicide in a large national cohort of VHA patients. Most clinical diagnoses of pain conditions were associated with an increased risk for suicide after controlling for demographic characteristics. Several pain diagnoses (migraines, back pain, and psychogenic pain) maintained a statistically significant association with suicide after additional adjustment for psychiatric diagnoses. Of these diagnoses, risk of suicide was greatest for individuals with a diagnosis of psychogenic pain, followed by migraines and back pain.
The observed associations between most of the noncancer pain conditions examined and suicide death were broadly consistent with prior research 8 ) or used broad measures that failed to distinguish between different types of pain. [20] [21] [22] A recent study 22 of the association between self-report severity of pain and subsequent suicide death in a sample of VHA patients found a significant, although modest, association between pain severity and suicide after controlling for demographic characteristics and concomitant psychiatric disorders. The present study used a similar cohort design in the population of VHA patients during a 3-year period. Study findings suggest that the different associations between pain conditions and suicide may explain why a broad indicator of pain severity (eg, a self-report pain level) was associated with only a modest increase in risk. The most common pain diagnosis among VHA patients, arthritis, was only weakly associated with suicide risk in models controlling for demographic characteristics, and it was not associated with suicide risk after controlling for concomitant psychiatric disorders. These results are similar to prior work 9 that found no connection between selfreport of arthritis and recent nonfatal suicide attempt in a nationally representative sample. In addition, supplementary analyses did not find evidence for a dose-response relationship between the number of pain conditions (coded as 0, 1, or ≥2) and risk of suicide. Taken together, these findings suggest that there may be important differences in types of pain in their associations with suicide risks. Several of the conditions with the largest associations with suicide in the present analyses (eg, psychogenic pain and migraines) are also linked to greater risk of concomitant psychiatric problems. [34] [35] [36] [37] In the present analyses, controlling for concurrent psychiatric diagnoses partially attenuated, yet did not entirely account for, the significant associations between these conditions and suicide. Several factors may explain why these pain conditions remained associated with suicide after controlling for psychiatric diagnoses. Potentially, diagnoses of psychiatric disorders, in clinical records, may not be sufficiently sensitive to fully control for associated psychiatric problems (ie, residual confounding was present). Perhaps more careful and thorough diagnos- tic assessments, based on structured clinical interviews, would have more completely accounted for the associations between these pain conditions and suicide. However, there may be underlying biological mechanisms for pain conditions, such as migraine (eg, serotonergic dysfunction 39 ), that might be associated with increased risk of suicide, even in individuals with subthreshold psychiatric disorders. Patients with these pain conditions also may be more likely to feel hopeless and to have impairments in occupational or social functioning that could lead more directly to suicidal thoughts and behaviors. Negative expectations about one's ability to effectively manage or treat pain could lead to suicidal ideation, and these effects might be greatest for certain conditions, such as psychogenic pain, that do not have clear and/or effective treatments and may be stigmatized. Exposure to painful stimuli over time also has been hypothesized to increase an individual's acquired capacity to engage in suicidal behaviors in the presence of stressors and/or suicidal thoughts.
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For psychogenic pain in particular, the ambiguity related to the causes and treatments of the condition may be a core part of the relationship between this diagnosis and increased suicide risk. It is notable that more than 95% of all patients with psychogenic pain also had another pain condition diagnosis. This likely reflects the overall severity of the painrelated problems in those with psychogenic pain as well as a high degree of uncertainty about the appropriate diagnosis based on clinical presentation. However, psychogenic pain was associated with a significantly increased risk for suicide even in supplementary analyses that controlled for other concomitant pain conditions, suggesting that there is something unique in terms of suicide risk about the diagnosis of psychogenic pain beyond just the likelihood of other painrelated problems. It is possible that the burden of having a significant pain condition with an ambiguous cause is particularly difficult for patients, thus increasing their hopelessness, frustration, and risk for suicide. In addition, when treatment providers believe that a patient has pain without a clear cause or that they attribute mostly to a psychiatric problem, they may be less likely to provide active pain treatment in the form of pharmacologic or behavioral interventions. This undertreatment of pain could also increase the risk of suicide over time.
In addition, pain is frequently treated with prescription opioid medications, which may provide patients with the means to make a potentially lethal suicide attempt. However, supplementary analyses of methods of suicide indicate that, for the overall group of VHA patients with pain, most deaths involve the use of a firearm (67.9% of suicides), with poisoning as the second most common method of suicide (16.6% of suicides). This was true for all specific pain conditions with the exception of patients with migraine, who had a more even distribution of suicide by firearm (44.1% of suicides) relative to poisoning (38.6% of suicide). Restriction of lethal means often is listed as a key component of suicide prevention. 41, 42 The present results indicate that means restriction strategies may have different targets and differential effects in certain subsets of patients, such as those with migraines.
Although the present findings did not support a link between the most common pain condition in the VHA, arthritis, and an increased risk of suicide mortality, the second most common pain condition in this sample, back pain, was modestly associated with suicide risk in all models. This is consistent with prior work 19 linking back pain to suicide in Finnish farmers. The general pattern of the findings with arthritis and back pain in the VHA may reflect the difficulty of predicting a rare event (ie, suicide) with predictors that are very common in the population. These conditions likely affect individuals with a wide range of pain severity. Improved measures of severity of arthritis and back pain, or measures of impairment due to the pain, could be important to identify patients with these conditions who are at elevated risk for suicide.
There are several limitations of the present study. The study is based on the national population of all individuals who received VHA health services over the course of a year. This population is predominantly older men, and our study findings may not generalize to other patient populations. Prior research 7 has consistently established that older men are at greater risk for suicide, and risk factors may function differently in this population. Also, other aspects of the VHA population may have influenced the results. For example, veterans may have greater access to firearms and lower-cost prescriptions, and, as noted previously, these potential means of suicide could influence the likelihood of suicide mortality. These factors could be particularly salient in patients with other risk factors, such as pain, and could strengthen the association between pain and suicide risk in this population. In addition, the analyses focused on clinical diagnoses of physical and mental health conditions, and the reliability and validity of these diagnoses in this population are unknown. In addition, the degree of reliability and validity of the specific conditions may vary among different types of providers (eg, primary care, pain specialty care, and psychiatry). However, the limitations of these indicators of pain conditions in this study make the significant associations between these conditions and suicide more striking. Also, this study analyzed diagnoses as recorded within the VA's National Patient Care Database, which may differ from the specific information reported in the text of the provider's note. The extent to which pain conditions relate to suicide likely varies depending on the timing and severity of the pain condition, which could not be fully modeled in study analyses.
To our knowledge, this study is the largest and most comprehensive analysis to date of associations between noncancer pain and suicide mortality. The findings indicate that associations between pain and suicide differ by the specific pain condition. The most common condition, arthritis, had a modest association with suicide that did not remain significant after controlling for psychiatric comorbidity, whereas some less common conditions, including psychogenic pain and migraines, were significantly associated with increased risk in all models. Providers treating patients with these conditions should be aware of the increased risk for suicide observed with these conditions and note that this risk may not be fully explained by concomitant psychiatric disorders. It may be useful to conduct a thorough suicide risk assessment in these patients and attend to other potential indicators of risk in those with pain, such as hopelessness and suicidal ideation.
